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INTRODUCTION

This report describes fisheries habitat inprovenment acconplishnents on the
Val | owa- Wit man National Forest (NF) during FY 1991 (April 1, 1991 - March 31,

1992). This multi-year, multi-phase fish habitat inprovenent effort which began
in 1984, is funded under the anmended (1987) Northwest Power Planning Council's
Col unbia River Basin Fish and Wldlife Program Measure 703(c)(l), Action Item
4.2. Principal program funding is being provided by the Bonneville Power
Administration (BPA).

The overal | Forest fisheries programgoal is to optinize anadronous spawni ng and
rearing habitat conditions for juvenile and adult chinook sal non and steel head
trout, thereby maxim zing Snolt production as a mitigation neasure for fishery
| osses due to the mainstem Col umbia River hydroelectric system  Specific goals
and objectives of this fisheries habitat inprovement program are detailed in the
Wl | owa- Whit man National Forest Habitat Inprovement Plan (Uberuaga 1988).

Project activities are located on four Ranger Districts (RD) within the
VWl | owa- Whi t man National Forest. The Baker and Unity RD adm ni ster the upper
headwater portions of the North Fork of the John Day River. The Umatilla
National Forest (NF) admnisters the renmaining downstream sections on NF | ands.
The LaG ande, WallowaValley, and Eagle Cap RD's and Hells Canyon NRA admi ni ster
streams on NF lands within the G ande Ronde R ver subbasin; the LaGande RD
bei ng responsible for the Upper G ande Ronde and the other units the Lower
G ande Ronde and tributaries.

Proi ect Subbasin Descriptions

The G ande Ronde River subbasin is conprised of a drainage area of approximtely
4,070 square mles which includes such major streans as Joseph Creek, Catherine
Creek, the Upper Grande Ronde, \enaha, \Wllowa, Lostine, and Mnam Rivers, as
well as a few smaller tributaries (Oregon Departnent of Fish and Wldlife
1986).  The Upper G ande Ronde Drainage, approximately 1,622 square nmiles, is
| ocated above the confluence of the Grande Ronde and Wallowa R vers. There are
currently four ongoing inprovement projects on NF lands within this basin
(Figure 1). The Joseph Creek drainage, a major drainage within the Lower G ande
Ronde River, drains approximtely 556 square mles and contains four major
ongoing projects (Figure 2). Wile these upstream areas are all on NF |ands,
those lands below the headwaters lie primarily in private ownership. Streanflow
patterns in the Gande Ronde exhibit typical spring floods common to northeast
Oregon streans with mninum flows usually occurring in August or Septenber.

The North Fork of the John Day River originates on the northeast slopes of
Colunbia H I, a peak of the El khorn Mountain Range within the North Fork John
Day Wlderness. After three mles, the stream|eaves wilderness at Peavy Cabin,
a local landmark, and re-enters the wlderness near the North Fork John Day
Canpground, approxi mately seven mles of non-wlderness stream  The North Fork
of the John Day River is under part of the National WId and Scenic Rivers
System and is an anadronous fish enphasis area under the Forest Plan. The river
and its tributaries provide over 40 stream mles of salnmon and steel head
habi t at .
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Anadronous fish contend with the lower three Colunbia River dans with regard to
upstream and downstream passage.

Fi sheries Resources

The Grande Ronde River subbasin supports both natural and hatchery runs of
spring chinook salmon and steelhead trout. Natural rainbow trout and bull trout
are also produced. Sockeye sal mon and coho salnmon runs are now extinct in the
basin.  Chinook salnon juveniles which are used for supplenentation of natural
stocks are currently being produced at Looking @ ass Hatchery. A chinook and
steelhead adult trapping and juvenile outplanting facility was recently
constructed (1987) at the confluence of Deer Creek (Big Canyon) and the V&llowa
River. The Joseph Creek subbasin is strictly managed for wild steel head
production. Current steelhead production potential for the Grande Ronde Basin
is estimated at 16,566 adults and 432,844 snolts (Oregon Departnent of Fish and
Wldlife 1986). However, actual production is estimated to be near 10-20
percent of potential due to mainstem passage problens for juveniles and adults.

The John Day River subbasin supports the largest remaining, exclusively wld
runs of spring chinook and sumrer steelhead in Northeast Oregon, the North Fork
of the John Day River being the nost inportant anadronmous producer in the
subbasi n.
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FIGURE 1
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FIGURE Z
GRANDE RONDE BASIN
USFS-BPA PROJECT LOCATOR MAP.
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Limting Factors

H storic patterns of l[and use in northeast Oregon have |eft nost riparian areas

ina far less productive state than their natural potential. Placer mning in
the late 1800's left many streams with little or no shade, |arge sedinent |oads,
and radically disturbed channels. Inadequate control of past activities such as

| oggi ng, roading, and grazing |left nmanagers with degraded habitats in nost
cases. Farming and irrigation of cropland in the | ower portions of the basins
has also significantly added to habitat loss. Synptomatic of these conditions
are wide, shallow streanms with |ow summer flows and hi gh water tenperatures,

channels with low diversity, and typically wthout adequate amounts of instream
debris

Limting factors associated with instream and riparian habitat degradation were
identified by the Oregon Departnent of Fish and Wldlife, USDA-FS, and
Confederated Tribes of the Umatilla Reservation (James 1984). These factors
are:

L H gh summer water tenperature - Loss of riparian vegetation and | ow
sumrer flows result in water tenperatures in excess of 80 degrees
fahrenheit. Hgh tenperatures limt available sunmer smolt rearing
habitat and nake the cooler upstream tributaries relatively nore
i nportant to sal monid production.

2, Low summer flows - Irrigation withdrawals result in extrenely |ow
flows in the G ande Ronde River. Poor wat er shed nmanagenent
practices further aggravate flow conditions, resulting in nmany
intermttent streams which were once perennial.

3. Lack of riparian vegetation - Riparian vegetation |oss, principally
fromungul ate overgrazing, results in many undesirable conditions
Essential fish habitat is lost along with the riparian area's
ability to danpen flood peaks and increase groundwater recharge.
Channel s become unstable and readily erode, concentrating flows and
accel erating downcutting.

4. Lack of habitat diversity - Low habitat diversity, is caused
principally fromthe absence of |large, woody debris in and al ong
stream channels. Wod plays a critical role in maintaining stream
structure and fisheries production. Past activities such as
instream debris cl eaning programs, have |left many streans w thout
this critical conponent.

5 Lack of Channel Stability - Low channel stability results from many
causes: overgrazing, inproper tinber harvest nethods, instream
tinber salvage, mning operations, etc. Streanms, once narrow and
deep, W den out and becone shallower, beconming nore prone to
creating new channels and down cutting. Research data released in
1991 indicates a major loss of pool habitat in the Upper G ande
Ronde River except of those areas rehabilitated by the BPA/ USFS
habitat projects (Sedell and Everest 1991).
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METHODS AND MATERIALS

FY 91 FS fisheries inprovement inplenentation projects were perfornmed by FS
fish, wildlife, and range personnel using service type contracts for equipnent
use and project construction.

Ri parian Vegetation Restoration

Fencing - Fencing to control ungulate use along riparian zones is a
primary managenment approach used to protect and rehabilitate habitats

Two commonly used nethods are riparian pasture fencing and riparian
excl osure fencing. Pasture fencing usually encloses a w de section of
riparian zone, allowing for future carefully controlled grazing. Riparian
exclosure fencing results in permanent, narrow exclosures along riparian
zones with no future grazing. Several streanside managenent unit fencing
techni ques are considered, i.e., conventional barbed-wire, snooth-wre New
Zeal and, and buck and pole.

Streanside Plantings - Streanside vegetation plantings were integrated
W th other rehabilitation measures to provide riparian shade and cover.

This is needed to reduce water tenperatures, stabilize streanbanks, and
suppl ement the rel ease of existing natural vegetation. To ensure success
and provide protection of this investment, supplenmental plantings usually
occurred within fenced riparian pastures or exclosures. Speci es nost
comonly planted were willow, cottonwood, alder, dogwood, and haw hor ne.

Plantings are made from small scions (12-16"), |larger pole cuttings
(3-6"), potted nursery stock from seedlings, and rooted stock from
cuttings. Planting is done either by hand, auger or backhoe depending on
site conditions. Planting procedures usually include scalping, excavation
to the water table, nulching and fertilization

Habi tat Diversity |nprovenent

Addi ng habitat diversity toa. stream channel may occur in many ways and
usually results in an inmprovenent of pool area, pool quality, spawning
gravel and cover, all paraneters characteristic of good habitat. The
types of instream structure used include: log weirs/bernms in a variety of
configurations; whole tree additions with and w thout rootwads; rock
sills/ berms; rock clusters and deflectors, riprap. Both “hard”

structures such as rock and log sills or weirs and “soft” structures such
as whole tree additions or boul der placement were constructed. First, the
sources of large woody material were identified and individual trees
marked for felling. \Wen abundant and not contributing to stream shading,

trees were taken fromw thin or near riparian zones. Soft structure
additions were added at various angles, usually parallel to shore in order
to maximze edge habitat. \Wen possible, leaning trees next to the stream
with attached rootwads were pushed over by the backhoe. Wole trees were
cabled to their stunps or nearby debris with 3/8" gal vani zed cabl e; cabl ed
and revetted into banks; cabled and deadmanned into banks; anchored by
piling large boul ders on top of the tree trunk; and |eft uncabled when
approximately two-thirds of the tree length was above high water.
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Pl anni ng, Inventorying, and NMonitoring

Planning, inventory, and nonitoring activities were conducted on NF |ands
in FY 91 in addition to habitat restoration. Each of these activities are
ongoing in nature and continue to be refined.

RESULTS
Fisheries habitat inprovement acconplishnents during Fiscal Year 1991
occurred in four major work activities:
Project nonitoring, evaluation and reporting.
Mai nt enance of previous projects.

(1)

(2) : . |

(3) Streanside vegetation plantings.

(4) Inplementation of habitat rehabilitation projects.

The follow ng discussion presents the current status of each active
project along with FY 91 acconplishments.

WALLOM VALLEY RANGER DI STRI CT

PROJECT | - CHESNI MAUS CREEK (Section G H1)

Chesnimmus Creek is tributary to Joseph Creek at the confluence with Crow
Creek. The drainage area is approximtely 190 square mles, 108 square mles
are located on National Forest lands. Chesnimus Creek contains a total of 16
mles of rearing and spawning habitat, 12 nmiles of which are |ocated on
National Forest lands. Sections GHI1, fromVance Draw to the Thomason Quard
Station, combine for a total of 4.6 mles of streamcourse, (Section G- 1.5
mles, H- 1.9 niles, | - 1.2 nmiles), 3.0 mles of Forest Service ownership and
1.6 mles of private ownership. These sections are characterized by a gradient
that is very shallow throughout as the canyon turns out to rolling low hills,
bl uegrass neadows, and |odgepole pine overstory, the area is located within the
Chesnimus Gazing allotnent.

These sections were inventoried by Forest Service personnel during the field
season of FY 91 using the Hankin-Reeves procedure.

Wt er shed uses and inpacts include reading, |ogging, |ivestock grazing, and
farmng. Numerous reaches on both NF and private ground have been channelized
to accomodate road construction and hay field devel opnent. The factors

limting Steel head production are rearing and spawning habitat. Five primry
factors have been identified which affect the quality and/or quantity of
rearing habitat. These factors are: 1) high summer water tenperatures, 2) |ow
summer flows, 3) lack of riparian vegetation, 4) lack of habitat diversity, and
5) poor channel stability. To conpensate for these limting factors intensive
habitat inprovement work has been inplemented on both private and public |ands
for the past several years. Acconplishnents to date include construction of
17.3 mles of riparian protection fence exclosing 8.65 mles of stream course
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on National Forest lands. These exclosures are designed as 9 separate units
allowing water gaps for grazing livestock. The first six exclosures were
constructed in 1986. The remaining 3 constructed in 1991. These exclosure

units have received nunerous riparian revegetation efforts. Including the
pl anting of Lodgepol e and Ponderosa pine, native deciduous rooted species, and
willow and cottonwood "poles". Instream habitat inprovement structures placed

include 101 "hard" structures (log weirs), and 129 "soft" structures which
include whole trees, logs, boulders, and root wads. Construction of instream
habi tat inprovement structures in Chesnimmus Creek was initiated in 1986 and
continues to date.

FY 91 project acconplishnents include construction of 185 instream habit at
i mprovenent  structural  conpl exes. This was the result of placing 321
conponents consisting of boul ders, whole trees, logs, root wads, artificial |og
jams, or conbinations of these. A maj or enphasis was placed on "soft"
structures. The objective of structure design was to imtate naturally
occurring large organic matter (LOVM and reproduce naturally occurring
hydraulic processes. Historic uses of the riparian zones removed nost if not
all of the large woody debris that naturally would have accunulated in the
stream channel, ie; deadfall, blowdown, etc.. Pl acement of "soft" structure
provides the raw nmaterial for the natural hydraulic processes to form pools
glides, and riffles. Wiile also providing fish cover and diversity of
habi t at . (see Appendix for locator map, and for Explanation and Sunmary
sheets).

Equi prent  Used:

Backhoe - Case 580C 170.0 hrs at $35.50/ hr = $6,035.00
Loader - cat 931 150.0 hrs at $35.50/ hr = $5,325.00
Truck/ Trail er 16.0 hrs at $35.50/hr = $ 568. 00
Durpbox Trai | er 39.0 hrs at $35.50; hr = $1,384.50

$13, 312.50

FY 91 acconplishments also include the construction of approximately 4.0 mles
of new riparian protection fence designed as 2 units exclosing 2.0 mles of
stream course. The remaining 1.0 mle of stream course within Sections GHI
will be protected with use of; 1) a silviculture plantation fence which
incorporates the stream channel, and 2) a nodified rotation grazing pasture
which limts entry into the riparian zone to one day par grazing season.

These FY 91 acconplishments involved the preparation and administration of

equi pnent rental, fence construction, and materials purchase contracts. Aso
invol ved was fence design and |ayout.

PROIECT Il - STREAMSI DE VEGETATI ON PLANTI NG

In the spring of FY 91 Peavine Creek received A planting of 3,086 wllow
"poles" utilizing BPA funds. These plantings will provide critically needed
stream shade. The collection was acconplished via Forest Service personnel. A
backhoe and operator required for planting was secured via a equipment renta
contract.
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Equi prent  Used,;

Backhoe - Case 580C 54.0 hrs at $35.50/hr = $1,917.00
Truck/ Trail er 4.0 hrs at $35.50;hr = $ 142.00
$2,059. 00

To conplinent the BPA funded willow "pole" planting, diversify the existing
native vegetation, and provide parent material for future generations of
riparian vegetation on Peavine Creek the USDA Forest Service funded a fal
planting of 1,300 rooted deciduous species via a "Supply and Plant" contract.
The species include

Speci es Quantity
Conmmon Chokecherry (Prunus virgini ana) 50
Dog Whod (Cornus stol onifera) 250
Wl ow (Salix bebiana, scouleriilasiandra, 250
Bl ack Cottonwood (Populus trichocarpa) 250
Al der (Alnus rhonbifolia, tenuifolia, sinuata) 250
Hawt hor ne (Crataegus dougl asii) 250
1300

Al so funded by the USDA Forest Service FY 91 was the planting of 1,800
conifers, including Ponderosa pine (Pinus Ponderosa) and Engel mann spruce
(Picea engelmannii). These conifers were planted via Forest Service personnel
in Chesnimus Creek Section F.

Vegetation plantings in riparian areas, wused in conjunction with other
rehabilitation nmeasures, prove effective in providing stream shade reducing
streamnater tenperatures, increasing bank stability, and providing a food
source when leaves fall or insects fall off the |eaves, essential conmponents of
good fish habitat. Portions of Chesnimus Creek, Elk Creek, Peavine Creek and
Devils Run Creek have been identified through habitat inventory es being
deficient in stream shade and stabilizing streanbank vegetation. This project
is designed to correct that situation by continuing with ongoing, effective
prograns of planting deciduous trees, conifers, and by enphasizing the use of
rooted native species in critical riparian areas.

The success of streanside riparian plantings is highly correlated to severa
factors, i.e., site selection, handling care, planting nmethod, and species.
Both spring and fall plantings are successful if proper care is taken. Since
the onset of riparian planting in 1985 on the Wallow Valley Ranger District
much has been |earned about techniques for riparian revegetation. The keys for
survival lie in the handling and storage of planting stock, and timing of
planting. Conifers nust be handled in the traditional method (kept cool and
dormant) and planted in the spring. Rooted deci duous stock must be dormant at
time of planting, and fall planting pronotes devel opnent of root nass
increasing survival. WIIlow and cottonwood "poles" (cuttings of wllow and
cottonwood into 8-10" poles then planted in trenches excavated by backhoe at
the channel edge) should be devoid of all |eaves and |ateral stems and stored
wet till planted in the spring

[15]



PROIECT Il - ADM NI STRATI ON, MONI TORI NG & REPORTI NG

This project consolidates all Vallowa Valley Ranger District nonitoring,
8val uation, planning, and reporting.

A. Admini stration

1) Preperation of NEPA docunents for project inplenentation

2) Presentation to Regional Field Review Team (R6) on acconplishnents
of Elk and Chesni mus Creeks fisheries habitat inprovement project

3) Preparation of BPA FY 92 Wrk Statenent

4) Plan and coordinate out year inplenentation needs

B. Monitoring

) Inplenentation of nonitoring plan

Instal lation of instrumentation, and data retrieval and anal yses

of streammater tenperatures (both winter & summer)

3) Summarized stream norphol ogy survey information for pre- and
post-BPA projects. Data was used from 1965-66 and 1991

4) Installation of permanent stations and neasurement of riparian
canopy density. Re-neasurenent of stations also took place

5) Conducted riparian planting survival survey

6) Mapping of tenperature and riparian canopy stations

N -
~

C. Reporting

1) Preparation of Mnthly reports on BPA activities and
acconpl i shnent s

2) Preparation of BPA Annual Report

3) Mapping of all fisheries habitat inprovenent measures
(e.g. | instreamstructures, fencing)

Monitoring variables included streamwater tenperature, stream norphol ogy, and
riparian vegetation. These variables have been identified as |imting factors
for sal nonid popul ations. The objectives of the nonitoring programis (1) to
establish baseline information and (2) to evaluate the effectiveness of BPA
stream rehabilitation efforts. This section will describe the nonitoring
projects conducted during fiscal year 1991. Funding for monitoring projects
was sponsored by both BPA and USDA Forest Service.

A Stream Tenperature

Streamwat er tenperatures were recorded every hour during the summer nonths for
Chesnimus Creek (Section G, Davis Creek, and Elk Creek (Exclosures #7-11).
Additional ly, streammater tenperature was recorded every 2 hours during the
winter nonths on Elk Creek. Mnthly maxi num and m ninum tenperatures were
determined fromthis data. Tenperature stations were |ocated above and bel ow
BPA project areas (see Figures for naps). Data was collected wth Ryan
TenpMentors and Ryan t her mogr aphs.
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Figure 8. shows the maxi mum streammater tenperatures for Chesnimus O eek
(Section G. This section received BPA rehabilitation work (woody debris
input) during July 1991. The section is approximately 1.3 mile long. The data
collected this year was to deternine baseline sunmer streamnater tenperatures.
Both the above and bel ow tenperature stations recorded hot tenperatures during
June and July (70-77 degrees F). The below project area tenperature station
recorded 55 days during June thru Septenber that maxi mum tenperatures were 68
degrees F or greater.

Figure 8. indicates a heating trend thru this section (approximately 4 degrees
F) at least for the nonths of June and July. This trend probably would exist
for August and Septenber (it may be a degree or two higher based on tenperature
measurements on other sections of Chesnimus Creek) but could not be assessed
since the station above the project area dried up in md-July. This section of
Chesni mus Creek has poor water quality for salnmonid popul ations.

The Davis Creek BPA project area is approximately 2.0 mles long. A fence
exclosure was conpleted in 1989. In-stream work is scheduled for FY92.  Summer
steamwat er tenperatures that were collected will provide a baseline to help
determne the effectiveness of this project.

Figure 9. shows a cooling effect thru the BPA project area of 3-5 degrees F for
May, June, and July. Maxi num streamwater tenperatures bel ow the project area
stayed bel ow 68 degrees F up to July 12, 1991. After this date the stream
dried up. The tenperature station above the project area had maxi mum
tenperatures of 70-73 degrees F for June, July, and August. This station had
32 days where the streammater tenperatures were 68 degrees or greater. This
station also dried up, but it occurred later in the season (August 13, 1991).

Previ ous surveys conducted by Oregon Dept. of Fish and Wldlife (CDF&W 1966)

for this section of Davis Creek also indicated parts of this reach being dry in
July.

Davis Creek within the BPA project area provides an inportant cooling reach for
the Swanp Creek basin. The nmouth of Swanp Creek currently has high streamater
temperatures (>68 degrees F). This section of Davis Creek, however, provides
limted summer salnonid habitat due to high water tenperatures and | ow water
quantities during the summer. This section may have the potential to run water
all summer long and provide dense riparian vegetation since it runs thru a |ow
gradi ent meadowlike valley. The current nmonitoring projects will help
determine if this potential can be achieved.

The fence exclosures on Elk Creek (#7-11) are approximately 7 years old. The
reach of stream monitored was 1.2 mles long. Figure 10. illustrates a cooling
trend fromthe upstream exclosure (#7) to the downstream exclosure (#1) of 3-5
degrees F. This was al so docunented during FY9l. During 1983 streamat er
tenperatures stayed constant thru the reach. Water quality is inproving

Reduction of water tenperatures appears to be directly connected to BPA project
work rather than a neteorological change (i.e., wetter conditions; nore water
available in watershed for cooling). Summer flows for rivers in nearby basins
were lower in 1991 and 1991 than 1983 (20-40% | ower depending on the nonth).
The Elk Creek project indicates that with riparian plantings and |ivestock
fence exclosures it takes 7-8 years before decreases in water tenperature can
be expect ed.
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Streamwater tenperatures, however, still remain high for Elk Creek; the
tenperature stations above and below this section recorded maximum tenperatures
between 69-75 degrees F for July and August Additionally, the above station
had 54 days of greater than 68 degrees F while the below station had 37 days.
The Elk Creek project is helping reduce the already high tenperatures flow ng
into the project area. R parian shading has not reached its potential for Elk
Creek so further reduction in streamtenperature is expected in the future as
the canopy grows.

Wnter streamwater tenperatures were neasured in the same section of Elk Creek.
January thru March had mininmumtenperatures of 32 degrees F. In April the ice
began to nelt; mninum tenperatures of 34 degrees F were recorded in both the
above and below tenperature stations. No difference in winter nonthly m ninuns
between the above and bel ow tenperature stations were observed.

B. Stream Mor phol ogy

The Hankin and Reeves stream survey nethod (1988) was used to collect stream
information. The information collected included: percentage of habitat types
by surface area, average residual pool depth, large woody debris pieces/mle,

and bankfull channel w dth/depth ratio. Such information indicates the
nor phol ogy of the stream and therefore the suitability for salnonid
popul ati ons. Moreover, these stream characteristics can be measured in

subsequent years to help determne the effectiveness of BPA projects.

Three streans were surveyed during the summer of 1991.  Surveys were conducted
on Chesnimus Creek (section |), Davis Creek, and TNT Qulch to establish
baseline conditions prior to BPA inplenentation work. Figure 8. illustrates
the distribution of habitat types by surface area and Figure 12. shows the
number of pieces of large woody debris per mle for TNT Qulch, and Chesni mus
and Davis Creeks.

TNT Qul ch had a high percentage of riffles (92% and a | ow percentage of pools
gj%_ A survey conducted in 1966 by ODF&W showed 32% pools. Additionally, TNT

lch is usually dry by August. The bankfull w dth/depth ratio is high (12)
and indicates a wide and shallow channel. The anount of |arge woody debris was
12 pieces/mle.

Chesni mus Creek had an even distribution of habitat types. There were 30%
pools and 42% riffles in this section. ODF&W reported 75% pool s in 1966.

Aver age residual pool depth was 1.5 ft for this section. The bankful |
wi dth/ depth rati o averaged 9. The ampount of |arge woody debris was 18
pi eces/m .

Davis Creek was in the best condition of the streams surveyed this year. There
were 55% pools with an average residual pool depth of 1.1 ft depth.  CDF&W
reported 70% pools in 1966. Average bankfull width/depth ratio was 7. The
amount of |arge woody debris was 25 pieces/mle.

Based on ODF&W survey conducted 1966 the three streans surveyed this year have
degraded since this time. Even though survey nethods were different and an
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exact change can not be determined it is nevertheless fair to say a change has

taken place in the negative direction (e.g., TNT Qulch 32% pools to 3%.C her
stream characteristics measured, for exanple woody debris, were |ower than
other streans in this region. Furthernore, this survey indicates salnmonid
habitat is in poor condition; some type of stream rehabilitation work is
needed.

C Riparian Vegetation

Per manent transects were added to an al ready existing transect systemon El k
Creek. The transects were installed to measure riparian canopy density (both
tree and brush) which would be used to nmonitor riparian plantings and the
effects of riparian |ivestock exclosure fences. To assess these more
accuratley an additional 23 transects were installed (9 in areas which are not
within fence exclosures, and 14 in areas with fence exclosures). These new
transects and the already existing transects were mapped and the fence posts
tagged with an identification tag for future measurenents. Additionally, the
history of the exclosure in regards to riparian plantings and riparian canopy
density neasurements were summarized. Re-neaurenent of all transects and
conpari sons toprevi ous neasurements (1984,1988) is schedul ed for 1992.

Permanent transects (a total of 41) were nmapped and canopy density measured on
Chesnimus Creek sections E, F, and G Riparian canopy density was measured at
each transect according to Platts and others (1987). Average riparian canopy
density for sections E, F, and G were 4% 3% and 9% respectively. These are
very low values for our region. The potential for these sections is much
hi gher (probably between 30-40%.

Survival of 1991 riparian plantings were conducted on Devil's Run and
Chesnimus Creek (Sections E and F). Each stream received about 500 native
plantings. Overall survival rates were between 70-80%  Survival depended on
species and the location of planting.

Figure 13. shows the survival rates of different species for Chesnimus Creek
(Sections E and F). WIllow (Salix g3) and Dogwood (Cornus stolonifera) had
| ower survival rates than other species. Both these native species thrive in
the Chesnimmus basin.  These, however, had seem tobe doing poorly and was
related to the planting position. Mst of these plantings were above the water
table (e.g., on a 2 ft cut bank) rather than in the water table. Aspen
(Populus tremnul oi des) and cottonwood (Popul us trichocarpa) al so seemto be
struggling and this seened related to the species rather than the position.
these species are difficult to propagate/transplant. A der (A nus spp.), choke
cherry (Prunus virginiana), rose (Rosa spp.), and currant (Ribes gp) fared
wel|l after the first year (80-100 % survival). Rose was noted to be doing
exceptionally well on unstable cutbanks; this species may have potential in
stabilizing these areas.

PROJECT 1V - PRAJECT NMAI NTENANCE

This project consolidates all Wallowa Valley Ranger District naintenance of
excl osure fences and instream habitat inprovenent structures.
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A Fencing

For FY 91 maintenance of a total of 33.6 nmiles of exclosure fencing (16.8 niles
of strean) was acconplished. Miintenance was initiated prior to the start of
the grazing season to repair damage occurring during the winter months (e.g.,
deadfall, bl owdown). Mai nt enance continued through the grazing season at
monthly intervals and as damage was reported during the physical nonitoring
phas§ or as reports of danage were received (e.g., tighten wire, mend broken
Wi res).

STREAM FENCI NG
NAVE MLES OF | TYPE OF | STREAM EXCL

4- STRAND

CHESNI MNUS 17.3 BARBED 8. 65
DEVI LS 4- STRAND

RUN 4.00 BARBED 2.00
4- STRAND

ELK 5. 80 BARBED 2.91

PEAVI NE 5.50 ELECTRI C 2.75
5- STRAND

1.00 BARBED 0.50

B. Instream Habitat Structure

Structural maintenance of instream habitat structures was identified during the
physical nonitoring phase of the maintenance activity. |f desired results were
not being achi eved mai ntenance was performed. A higher than normal spring
run-of f (estimated 5-10 year flood event) required that 8 log weirs receive
mai ntenance. Five log weirs on Chesnimus Creek required anchoring gabions to
be removed and stabilization of the log end with additional rip-rap. Three |og
weirs on Elk Creek required the re-laying of the apron. Al nmaintenance
required the use of a backhoe.

STREAM AMOUNT & TYPE

NAME REQUIRING MAINTENANCE
CHESNIMNUS

SEG. A 5 LOG WEIRS

ELK 3 LOG WEIRS

In FY 91 additional USDA Forest Service funds were nade available for the
pl acenent of "soft" structures in Chesnimus Creek (Section F). Wth BPA funds
supplied in 1987 25 log weirs were constructed in Section F providing water
storage and pooling habitat.

Subsequent surveys reveal ed a |ack of Large Organic Matter (LOM and diversity
of instream habitat. \Wole trees, |ogs, boul ders, were added to provide LOM
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and diversity of instreamhabitat, approximately 91 structural conplexes were
added.

Pl ant mai ntenance was also perforned during FY 91 with USDA Forest Service
provi ded funds. FY 91 saw the planting of 1,200 native deci duous rooted
species utilizing BPA funds. Chesnimus Creek, Section E, (1.35 nmiles divided
equal ly into 2 exclosures) received 480 plants (40% and Devils Run Creek (2.0
mles, 1 exclosure) received 720 plants (60%. Mai nt enance consi sted of
repl acenent of protective tree waps, re-mulching, corrective pruning, and
watering. This was done in an effort to give the plantings every chance of
continued survival.

BAKER AND UNITY RANGER DI STRICT

PROJECT V - BEAVER CREEK

The objectives of 1991 were to produce a watershed anal ysis of Beaver Creek, in
order to determne present condition and recoomend a course of action to
i nprove the watershed and aquatic ecosystem Beaver Creek has previously been
the subject of a BPA review, which included Platts, Elnore, and, Phillips. At
that tinme fencing was discouraged as a course of action and rest from grazing
was the prescription. An Alotment Managenent Plan had been conpleted for
Beaver Creek in 1990, and we decided it would be prudent to see if
i npl ementation of the new AVP would |ead to inprovenents in Beaver Meadows and
the stream

A stream survey conducted in May 1990 indicated fair to good w dth/depth ratio;
fair to good % pool habitat in upper Beaver Creek; but poor WD, bank
stability, and % pool habitat in the |ower sections of Beaver O eek.
Prelimnary analysis of aerial photos and of tinber harvest activity from 1977
to present (old sales are still active in the watershed) indicate noderate to
significant inpacts fromrenoval of forested cover fromthe watershed. The
Vil | owa- Whi t man Peak Fl ow nodel was run in the late 1970's and some harvest
units were nodified as a result. The peak flow nodel will be run again in
1992, as Beaver Meadows is scheduled for project analysis in 1992. It is very
unlikely that timber harvest will be allowed due to cunulative effects in the
wat er shed.

Two permittees graze Beaver Meadows, which is one unit of the four unit, Canp
Creek Al otnent. In 1991 one of the permttees pernts was vacated. Thi s
reduced the nunber of cattle on the allotnent from 266 total to 166. Inpacts
to the banks of Beaver Creek were observed during the 1991 grazing season
Tenperatures are linting in Beaver Creek, wth tenperatures running from60 F
to 66°F in md- August . Beaver Creek is a steel head stream but the | ower
section where the streamis nost degraded contains redside shiners.

Approxi mately one day of GS-11 funding and two days of GS-5 funding were spent
in 1991 from the Beaver Creek budget. Due to limted personnel availabilty and
time, no formal limting analysis report was assenbled. Unity Range personnel
(one range conservationist for the entire district) did not analyize grazing
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trends in Beaver Meadows. Unity District will be looking at the entire Beaver
subwat ershed as part of the 1992 area analysis.

PRQJECT VI - BOULDER CREEK

Wiole trees with linmbs and rootwads, ranging in size from10" to 16", and
boul ders of native nmaterial were collected fromupland areas and fromthe
adj acent watershed to provide the nmaterial for rehabilitation of Boul der Creek.

The one mle portion of stream worked on during 1991 was severly inpacted from
previous mning operations. Due to channelization, nmovenment of parent soil and
rock, and dropping of the streanis elevation, side tributaries cone in at the
former floodplain |evel approxiantely 6-8 ft above the present |evel of the
main channel. At each of the two headcutting side tributaries 3 boul der sills
were placed to hel p aggrade the stream and slow the headcut formation. In
addition 5 rock weirs, and one log sill were constructed in the main channel to
provi de pool habitat. Three rock clusters, one log bundle, and two rock
diagonal s were also placed in the channel. Wiole trees and additional insect
killed |odgepole were scattered throughout the project area, both instream and
on the floodplain ares. adjacent to the channel. Photos were also taken and the
structures were mapped out.

M ning reclamation by the claimoperator is scheduled for 1992 and consists of

riparian shrub and hardwood planting. The extent of beaver activity was not
recorded during 1991.

PRQJECT VI1 - BULL RUN CREEK

The objective of the Bull Run project was to begin watershed monitoring of this
chinook and steel head system The VWl | owa- Whi t man acconpl i shed an updat ed
Hankin and Reeves survey of eight streammles in 1991. Gazing in the unit
whi ch includes Bull Run was del ayed for resource concerns during 1991. In
consultation with Ed Calene of the Umatilla National Forest and Wody Hauter of
the Wallowa-Witman (Forest hydrol ogists), it was determ ned that the
nmonitoring objectives were not clear enough to initiate the sedi ment and
tenperature monitoring. Wth advice fromthe forest hydrol ogi sts and district
hydrol ogists a franmework for nonitoring has been discussed. Until the
objectives are clarified and a plan devel oped the actual data collection wll
be post poned.

PRQJECT MI1l - TRAIL CREEK

Monitoring of the 1990 structures was conpleted. No additional cover logs were
added in 1991. \Water quality problenms in the headwaters of South Trail Creek
continue, as evidenced by turbid flowin the spring of 1991. The probl em
originates from historic mning activity. Until the water quality problens are
addressed no further work will be planned for Trail Creek, except necessary
mai nt enance of the 1990 structures. No nmaintenance was necessary in 1991.
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PRQAJECT | X - MONI TORI NG ADM NI STRATI ON & REPORTI NG

A. Administration

- Prepared NEPA docurentation and filed for required pernmits.
- Contract peperation and administration for project work was perforned.

B. Monitoring
- Bull Run Creek: conpleted 7.9 mles of Hankin and Reeves stream survey.

- Granite Creek: completed 5.3 nmiles of Hankin and Reeves stream survey.
Tenperature readings include 46'F near Boul der Creek nputh 1400 6/13/91,
68°F one niles west of town of Granite 1500 7/22/91, 65°F west of WW NF
boundary 1530 7/22/91.

- Boulder Creek: 14 strucgure photo points, tenp 52°F 1100 9/6/91, tenp
67°F 1515 7/22/ 91, tenp 44°F 1345 6/13/91.

- Beaver Creek: fish dlstr1but10n/ldentlflcatlon sanpling on 7/15/91.
Tenperature readings; 65 °F 1200 7/15491 at confTuence W|th Aive Creek,
64°F 1300 7/15/91 in | oner neadow, 60°F 1400 m d- neadow, 66°F upper meadow
(above culvert near 1970 road). Al so 66°F 1400 8/19/91 above cul vert near

1970 rd.

- Trail Creek: inventoried 1990 structures and updated nap of structures.
Took photos (structure and photo point).

C. Reporting
- Preparation of nmonthly reports on BPA activities and acconplishnents.
- Preparation of BPA Annual Report.
- Preparation of NEPA docunentation and acquiring required pernmts.

- Update and preparation of 1991-1995 inplenmentation plan needs.
- Contract preparation and inspection reporting.

LAGRANDE RANGER DI STRI CT

PRQJECT X - MEADOW CREEK

Meadow Creek, a major subbasin of the Upper Gande Ronde River, lies within the
Starkey Experinental Forest boundary. Meadow Creek and its riparian zone have
a long history of inpacts dating back to early logging activities. Gazing has
further inpacted the riparian community. Salnonid popul ations in Meadow Creek
are conposed of anadronous summer steel head trout and resident rai nbow trout.
Historic Umatilla Indian tribal records document chinook sal mon production in
this stream  An extensive biological data base exists fromaquatic research
conducted since 1977.

The Meadow Creek project is a jointly funded BPA-FS inprovenent and eval uation
proj ect. The FS is responsible for funding all pre and post project
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i nprovenment eval uations while BPA funds the planned inplenentation activities.
The Pacific Northwest Research Station conducted both spring and fal
out-mgrant snolt sanpling during FY 87. Their personnel also conducted a"
anal ysis of large woody debris, conparing current conditions to those of a
historical U S Fish and Wldlife Service inventory. During FY 87, the FS also
contracted with WAashington State University to conduct a conplete hydrol ogi ca
anal ysis of the Meadow Creek drainage, including design and |ocation of
proposal inprovement structures. A research design was prepared by PNWin 1988
which identifies evaluation objectives for 22,400 feet of stream

Further analysis of pre-enhancement data (Everest and Boehne MS.) reveal ed
that the primary limting factor was the lack of large pools with high quality
cover. This indicated a need to revise the original work plan. Fred Everest
and Jim Sedell fromPNWresearch |ab along with John Anderson (forest fish
biologist) and district fisheries personnel devel oped a revised work plan which
utilizes woody debris as the primary structure nmaterial. The detailed work
plan is available on request and contains information on specific habitat
I nprovenment neasures at different |ocations including structure objectives and
construction design evaluations

FY 91 project acconplishments include the acquisition of New Zeal and big gane
fencing wire, treated wood posts, and mscellaneous fencing materials for
installation in FYOl  Three separate riparian corridor big game fences were
constructed. These exclosures were constructed within the F'Y 91 Meadow Creek
project area

PRAJECT Xl - UPPER GRANDE RONDE RI VER

The Upper Gande Ronde River (RM 194-212) drains an area of approximtely 69
square mles. A FY 85 habitat inventory of the upper reaches identified
approximately three mles of poor quality sal non and steel head spawni ng/
rearing habitat, due primarily to past mning activities. A hydrol ogi ca
engi neering evaluation in June 1987 provided the final design for structure

pl acement . Specific project objectives wre: (1) adult holding pool
construction, (2) spawning gravel retention, and (3) increase juvenile habitat
diversity. I mpl ement ati on work commenced in N 87 on one mle of stream

Approxinmately one mle of additional mainstem stream was inproved during FY 88
with a total addition of over 230 soft structures,and construction of 91 large

pool s. Specific details describing type and |location of structures can be
found in the FY 87 and FY 88 annual reports. Construction work has been
confined to a narrow tine frame between July 1 and August 15 due to the timng
of spring chinook spawning activity. Construction has been acconplished with a
personal services rental contract for a Mdel 201-C Hydra excavator wth
operator, a 580-C Case tractor and dunp truck. Additional boul ders and |ogs
were stockpiled in N 88 for initiating construction on the last mle of
stream Instream structure work and bend repairs schedul ed for FY 89 was
deferred toFY91. Preparatory supplies and materials needed for the next mle
of construction are stockpiled at the district.

FY 91 acconplishnents include the placenment of 120 | ogs and 510 boul ders as
instream hard structures in the final 1.5 mles of the Upper G ande Ronde River
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Project. A nodel 2650 Linkbelt Tracked excavator and operator were contracted
to conplete this project.

PRQJECT XI'I - FLY CREEK

Fly Creek, a significant tributary to the Upper Grade Ronde at river mle 184,
has a drai nage area of 52 square mles and a streamlength of about 16 miles.
The stream is characterized by two general reaches. The upper 8-nmile reach of
stream (Fly and Little Fly) lies on private land and is a |ow gradient,
meanderi ng neadow domi nated reach that has been inpacted by |ivestock grazing.

The lower 7-nile reach lies on NF lands and is a | ownoderate gradi ent stream
coursing the first mle through a neadow bottominto a narrow valley. A 1985
habitat inventory identified a pool/riffle ratio of .2/.8 with low quality
pools and little instream structure. Previous inpacts include |ivestock
grazing, reading and | oggi ng. Habi t at obj ectives included increasing pool
qual ity and quantity, diversifying instream habitat for rearing steel head trout
and increasing streanbank stability. Approxi mately 250 instream structure
additions occurred in FY 87, consisting of 56 hard structures (log weirs) and
194 soft structures (whole tree additions). Instream structure additions
continued during FY 88 resulting in a total of 354 whole tree additions, 80
weirs, 5 boulder groups and 3 side channel excavations over the 7 nile reach.
Al structures were placed with a personal services rental contract for a
backhoe and operator during June through Septenber.

Consi derable effort was al so spent during FY 88 to close the Fly Creek road and
its five stream crossings. Physical barriers were excavated at the top of the
project above the first stream crossing and downstream at the Forest boundary.

The closure was subsequently reinforced in FY 89 by district road maintenance
crews to include ripping, seeding and cross drains. In FY 91 the road system
was obliterated, seeded and fertilized to return the area to resource
producti on.

FY 91 acconplishments include maintenance surveys of the project area as well
as photo point nonitoring

PRQJECT XI'II - SHEEP CREEK

Sheep Creek is tributary to the G ade Ronde River at RM 197. The drainage
area conprises approxi mtely 58 square niles. Eleven mles of stream contain
spawning and rearing habitat for chinook salnon. The upper two miles of stream
lie on NF land and is characterized by a noderate gradi ent, narrow valley
floor, which is heavily tinbered. The niddle three mles are characterized by
a low gradient, neadow tinber conplex with a. high degree of meander. The
remaining six mles of streamare |ow gradient, neadow dom nant, and lie on
private land. \Watershed uses and inpacts include roading, |ogging, |ivestock
grazing, and |oss of |odgepole pine stands from insect epidemcs

Sheep Creek has received aquatic habitat inprovenents over a nunber of years.
In 1980, a riparian pasture fence was constructed along one mle of stream



followed by the addition of 101 structures in 1985, creating 10,489 and 3,228
square feet of pool and cover areas, respectively.

In N 86, riparian pasture fencing was constructed along an additional 1.6
mles of stream

A June 1987 habitat inprovement project evaluation contract with hydrol ogi st
John Gsborne, Washington State University, recomended digger |og nodifications
and additional |arge woody debris placenents along Sheep Creek. Twenty-seven
structures were nodified during FY 87.

Task acconplishment for 1988 included normal fence naintenance, photo point
eval uation of structure effectiveness and planting of 3,000 3 year old
Engel mann spruce trees, 2,000 deciduous cuttings and 3,000 deciduous nursery
st ock. Deci duous stock was conprised of native alder, hawhorne, w |l ow,
red-osi er dogwood and bl ack cottonwood. First year estimates of survival
appear to be 80% for the spruce and 50% for the deciduous stock.

During FY 89 additional nodification was done on the remaining digger |ogs. An
addi tional 300 rooted deciduous stock (hawthorne and al der) were spot planted
along 1500 ft. of stream Second year estinmates of survival appear to be
leveling at 60% for spruce and 40% for the deciduous stock.

N 91 acconplishnents include maintenance surveys of the project area including
photo point nonitoring.

PRQJECT XI'V - LI MBER JI M CREEK

Limber JimCreek is a major tributary to the Upper G ade Ronde River. A N
89 habitat inventory identified the lower 2 mles of Linber Jim Creek as poor
quality fish habitat. Linmber JimCreek fromthe North Fork Linber Jim Ceek
down to the confluence of the Grande Ronde River is characteristic of a neadow
stream with low gradient, and was identified as having a | ow pool :riffle ratio
with few deep pools. Surveys showed |arge woody debris |acking and stream
shade poor. Hi storic watershed inpacts and uses include roading, |ogging,

mning, and livestock grazing. N 91 Habitat objectives included increasing
pool quality and quanitity, providing stream cover, increasing bank stability,

and diversifying instream habitat for spawning and rearing Sumer Steel head
Trout, as well as rearing juvenile Spring Chinook Salmon.

During N 91 approxinmately 323 instream structures were placed in Linber Jim
Creek.  These structures consisted of 10 hard structures (log wers) and 313
soft structures (whole tree additions and cover trees). Instreamstructure
additions were placed during Septenber and Cctober with a Linkbelt nodel 2650
Trackhoe and operator utilizing a personal services contract.

PRQJECT XV - MONI TORING ADM NI STRATI ON & REPCRTI NG

A Monitoring

- Read permanent photopoints on Sheep Creek.
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- Structure effectiveness eval uation wth random photo nonitoring on Fly
Creek and Upper G ade Ronde River.

- Sedi ment enbeddedness sanpling on the Upper Gande Ronde River
- Establ i shment of 60 photopoints on Meadow Creek
- Establishment of permanent photopoints on Linber Jim Creek.

Photo al buns, structure eval uation documents and enbeddedness data are
available at the district upon request.

B. Admnistrative

- Revi ew and comment on subbasin planning activity.

- Update and preparation of 1991 - 1995 inplenmentation plan needs wth
projected budgets for active and new projects

- Coordi nating NEPA document changes and acquiring required permts.

- Coordination and eval uation of objectives for the Meadow Creek project
design with PNW scientists

- Field coordination of fence design and |ayout with PNWscientists.
- Coordination with engineers for access road devel opnent.
- Contract preparation and reporting activities were conduct ed.

¢. Reporting

- Preparation of nmonthly reports on BPA project activities and
acconpl i shnent s.

- Preparation of BPA annual report.

- Map preparation for all fisheries habitat inprovenent projects.
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PRQJECT XVI - PROJECT MAI NTENANCE

Al'l previously placed instream structures and riparian fencing areas were
checked for maintenance needs and all necessary naintenance was conpl eted.
Mai ntenance consisted primarily of riparian corridor fencing repair and
adj ustment of soft structure configuration that was conpleted using hand

equi pnent

The flood event of May 19, 1991 disl odged | og structures placed in Meadow Creek
during N 91. The Large Wody debris remained in the project reach and was
redistributed in the streanbed creating inproved and nore diverse fish habitat.
No mai ntenance was done.

The foll owi ng table displays the projects nonitored for maintenance needs in
FYOL.

STREAM FENCI NG | NSTREAM STRUCTURES

NAVE TYPE | LENGIH TYPE M LES NUMBER

SHEEP CREEK BARBED|1.6 M. HARD 3.0 | 101

SOFT 0

FLY CREEK | SMOOTH 2.1 M. HARD 6.0 | 112

SOFT 388

UPPER GRAND HARD 2.0 95

RONDE RI VER SOFT 330

VEADOW HARD 3.7 | 115

CREEK SOFT 2901

FOREST HEADQUARTERS

PRQJECT XVI1 - ADM NI STRATI ON

- Provided overal | project guidance and supervision to Districts.

- Conpi | ed project acconplishnent reports, and performed budget
account i ng.

- Reviewed and provided comment on subbasin project planning activity.

- Assisted in the update and preparation of out-year inplenentation plan
needs (projected budgets) for active and new projects

- Field coordination with PNWscientists.

- Reporting activities consisted of preparation of nmonthly reports on BPA
project activities and acconplishments, and preparation of BPA annual
report
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SUMVARY AND CONCLUSI ONS

Significant progress in stream habitat restoration continues to occur
within the two project subbasins. The work acconplished in 1991 marks the
end of the five year contract period for the Gande Ronde and John Day
Projects. Wrk proposed in the FY9l project was acconplished in a tinely
manner and to professional standards

A nunber of events occurred during the contract period that set a
direction for the future of BPA-USFS cooperate project devel opnent. The
concept of holistic watershed managenent, although al ways considered, has
mved to the forefront of managerial thinking. Field reviews and
managerial neetings between Forest Service and BPA administrators has
resulted in agreenents to use watershed w de nanagement concepts in al
future projects. Enphasis on watershed-w de plans by BPA, The Col unbia
Basi n Anadronous Fish Policy of the Forest Service and the Forest Plan are
pronoting a new and progressive environment for stream rehabilitation
proj ects.

The projects created through BPA funding have allowed the devel opment of
new stream technol ogy and research. Research work partially funded by
BPA at Meadow Creek is expected to be instrunmental in furthering adaptive
management course changes in stream rehabilitation on the Forest and in
the Col unbia Basin.

System and subbasin planning efforts are proving instrumental in reaching
short term inprovenent goals and providing |ong-term direction. The
VIl | ow Whi t man has acknow edged the abundant opportunities for habitat
improverment and in less than two years has added expert fisheries staff to
both the Forest and District levels. It is anticipated that project plans
for N92 and into the future will be steadily expanding and inproving.

[29]
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MAXTIMUM SUMMER TEMPERATURES

[Chesnimnus Crk, Section G, 1991]
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FI GURE 8. Mnthly maxi num sunmer streamwater tenperatures
above and bel ow BPA project area for Chesnimmus
Creek (Section G during 1991.



MAXIMUM SUMMER TEMPERATURES

MAX. TEMP [Deg F]

[Davis Creek, 1991]

90
T L U
Above
R
._4—’_'_,_'_'—.'—-
70 ;mf““" :
jff I Dried up
. P ,-'H-d-—
60 yﬁfﬁi”jx QL\ ................
o f”f.
’ﬁ";f"’ Bel ow
"
50 = . : :
May Jul
Jun Alg
MONTH
FI GURE 9.

Monthly maximum summer streamwater temperatures
above and below BPA project area for Davis Creek
during 1991.




MAXTMUM SUMMER TEMPERATURES
[Elk Creek, 1991]
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FIGURE 10. nont hl'y maxi mum summer streamwater tenperatures
above and bel ow BPA froject area for Elk Creek
(fence exclosures 7-11) during 1991.




S TREAM MORPHOLOGY

[ Hanki n- Reeves, Level 11, 1991]
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FI QURE 11. Stream norphol ogy characteristics wthin BPA project
areas for TNT CGulch, Davis Creek, and Chesnimus Creek
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LARGE WOODY DEBRIS
[# of large pieces/nmle, 1991]
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FIGURE 12. Number of Iarge woody debris pieces per mile within
BPA project areas for TNT Qulch, Davis Creek, and
Chesnimus Creek for 1991.



RIPARTAN PLANT SURVIVAL
[ Chesni mus Creek, Planted 1990]
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FIGURE 13. syrvival of riparian plantings for Chesnimus Creek
after 1 year.
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FIGURE 16.
USFS-BPA PROJECT STREAMS
JOHN DAY RIVER SUBBASIN
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APPENDI X 2.

Appendi x
KEY TO ABBREVI ATI ONS USED FOR | MPROVEMENT STRUCTURE TYPES
Joseph Creek Subbasin
Chesni mus Creek Section G HI
Boul ders
BP Boul ders pl aced
BPB Bank protection boul ders
B Turning boul ders
BD Boul der dam
Whol e Trees
WTL!5 Wiol e tree placed at 452 to channel
WT90 Wiol e tree placed at 90~ to channel
RW Root wad
Wi C Wiol e tree cover
WIB Wiol e’ tree bank protection
Logs
LS Log sill °
Lsu5 Log sill placed at 45~ to channel
LMS Log across creek at 45
L Cover |og
LWJ Log weir, upstream "vee"
LWO Log weir, downstream "vee"
LBP Log bank protection
LJ Log jam o
DL45 Digger log placed at 45~ to channe



APPENDI X 3.

EXPLANATI ON OF | MPROVEMENT STRUCTURES BY PROJECT CREEK

CHESNI MNUS CREEK SECTION G H- 1

Structure Description of Structure
Nunber
1 6 whole trees placed at 90 degrees to channel, boul ders placed
2 2 whol e trees placed for cover
3 1 whole tree 90 degrees to channel, 2 whole trees bank protection
4 1 whole tree placed for cover
5 1 whole tree placed for cover
6 Artificial log jam
7 2 whole trees placed at 90 degrees to channe
8 Boul ders placed for bank protection, 1 whole tree bank protection
9 2 whol e trees placed for cover
10 1 whole tree placed for bank protection
11 1 whole tree cover, 1 whole tree bank protection
12 Log sill with 2 whole trees for cover
13 Log sill with 2 whole trees for cover
14 2 whole trees at 45" and 2 whole trees at 90 to channe
15 3 whole trees for bank protection, 1 whole tree cover
16 Artificial log jam 4 whole trees placed for cover
17 Artificial log jam 4 whole trees placed for cover
18 Log sill with 2 whole trees for cover
19 Artificial log jam 3 whole trees for bank protection
20 1 log across channel, 1 log at 45 degrees to channe
21 2 whole trees at 45". 2 whole trees placed at 90to channe
22 8 whole trees, 4 cover and 4 bank protection
23 Log sill with 3 whole trees for cover
24 Artificial log jam 8 whole trees, 2 at 45" 2 at 90, 2 cover
25 2 whole trees placed for bank protection, 2 root wads
26 Log sill
27 2 whole trees placed for bank protection, 2 boul ders placed
28 Log placed in channe
29 Log sill with 1 whole tree placed for cover
30 2 whole trees placed for bank protection
31 1 whole tree placed for bank protection
32 Artificial log jamwith whole tree placed for cover
33 Whol e tree placed for bank protection
34 Boul der dam whole tree placed for bank protection
35 2 whole trees placed for cover, 1 whole tree placed at 90'
36 Log placed for bank protection
37 2 whole trees at 90'. 1 whole tree at 45'to channe
38 2 whol e trees placed for cover
39 Log sill with 2 whole trees placed for cover
40 Artificial log jam 1 whole tree cover, 1 bank protection
41 1 whole tree placed for bank protection
42 Log sill with 1 whole tree placed for cover
43 Log sill with 1 whole tree placed for cover
44 1 whole tree placed at 45 degrees to channel

conti nued



Structure Description of Structure
Number
45 1 whole tree placed for bank protection
b6 2 whole trees cover. 2 whole trees placed for bank protection
b7 Artificial log jam
48 1 whole tree placed for bank protection
4g Artificial log jam
50 2 whol e trees placed for bank protection
51 1 1og and 1 whole tree placed for bank protection
52 Log sil
53 Artificial log jamwth 3 whole trees placed for cover
54 3 whole trees placed for cover, 2 whole trees at 90'to channel
55 Artificial log jam
56 2 whole trees placed for cover
57 Log sill with whole tree placed for cover
58 Artificial log jamwith whole tree placed for cover
59 Artificial log jam
60 2 whole trees placed for cover
61 Artificial log jam
62 1 whole tree placed for cover
63 1 digger log at 45 in channel, 5 whole trees placed for cover
6k 1 whole tree placed for cover
65 Artificial log jam wth 5 whole trees placed for cover
66 1 whole tree placed for cover
67 Artificial log jam
68 1 whole tree placed at 45 in channe
69 5 whole trees placed for bank protection
70 1 whole tree placed for cover
71 Artificial log jam whole tree placed for bank protection
72 4 whole tree placed for cover
73 Log sill
74 4 whole trees placed for cover, 1 root wad placed for habitat
75 Log sill, whole tree cover. whole tree bank protection
76 2 whole trees placed for cover habitat
77 4 whol e trees placed for cover habitat
78 4 digger |logs placed at alternating 45 angels in channe
79 1 whole tree placed at 90'in channel
80 1 whole tree cover. and 1 whole tree placed for bank protection
81 1 whole tree placed for cover habitat
82 Log sill with whole tree placed for cover
83 3 whole trees, 1 cover, 1 bank protection, 1 at 90"in channel
84 2 logs placed for bank protection
85 1 whole tree placed for cover habitat
86 Artificial log jam wth 1 whole tree placed for cover habitat
87 Artificial log jam whole tree cover, |og bank protection
88 1 whole tree cover habitat, 1 whole tree bank protection
89 Log sill. 2 whole trees placed for bank protection
90 Artificial log jam
91 Artificial log jam 2 digger logs at alternating 45 in channe
92 2 whol e trees placed for cover habitat
93 2 whole trees placed at opposing 45 in channe

continued



Structure

Description of Structure

Nurber
94 2 whole trees placed for bank protection
95 Log sill, 2 whole trees placed for bank protection
96 Artificial log jamwth whole tree placed for cover habitat
97 Artificial log jam log placed at 45 in channel
98 Artificial log jamwth whole tree placed for cover habitat
99 Artificial log jam log placed at 45 in channel
100 Log sill with whole tree placed for cover habitat
101 1 whole tree cover habitat, 1 whole tree at 45 in channel
102 Artificial log jamwth whole tree placed for cover habitat
103 Root wad placed for habitat
104 1 whole tree placed in channel at 45”
105 1 whole tree placed for cover habitat
106 1 whole tree cover habitat, 1 whole tree for bank protection
107 1 whole tree placed in channel at 45”, 1 whole tree cover
108 1 whole tree placed in channel at 45’
109 6 whole trees, 2 cover. 2 bank protection, 2 at 45 in channel
110 1 whole tree cover, 2 whole trees in channel at 45”
111 2 whole trees at 90'to channel, 2 whole trees cover habitat
112 3 whole trees, 1 cover, 1 bank protection, 1 45 in channel
113 Artificial log jam
114 3 whole trees placed in channel for cover habitat
115 Artificial log jam
116 2 whole trees in channel at 90'. 1 whole tree cover habitat
117 2 whole trees in channel at opposing 45°. 1 whole tree cover
118 Log sill, whole tree bank protection, whole tree cover habitat
119 2 whole trees at 45”. 2 whole trees, 1 cover, 1 bank protection
120 1 whole tree at 45'in channel, 1 whole tree bank protection
121 1 whole tree at 90'in channel, 1 whole tree bank protection
122 3 whole trees, 1 cover. 1 bank protection, 1 at 45 in channel
123 Log sill, 3 whole trees, 1 cover, 1 bank protection, 1 at 45
124 1 whole tree for cover habitat, 1 whole tree in channel at 45
125 Log sill at 45 . 2 whole trees, 1 cover, 1 bank protection
126 3 whole trees, 1 cover, 1 bank protection, 1 at 90'to channel
127 Artificial log jam wth whole tree for cover habitat
128 log sill placed at 45 in channel, whole tree for cover habitat
129 1 whole tree placed in channel for cover habitat
130 Log sill with whole tree placed for cover habitat
131 Log sill
132 1 whole tree placed in channel at 90'
133 Log sill with 2 whole trees, 1 cover, 1 bank protection
134 1 whole tree placed in channel for cover habitat
135 2 whole trees at 45°, 3 whole trees placed for bank protection
136 Log sill with whole tree cover habitat
137 2 whole trees placed for cover habitat
138 4 whole trees placed for bank protection
139 2 whol e trees placed at 45 in channel. whole tree cover habitat
140 Artificial log-jam
141 Log sill, 2 whole tree cover, 2 whole tree at 45'in channel
142 Wiol e tree placed at 90'in channel. 2 whole tree cover habitat

conti nued



Structure | Description of Structure

Number
143 2 whole trees at 45'in channel, whole tree cover habitat
144 Log sill with whole tree placed at 45 in channel
145 Artificial log jam wth whole tree cover habitat
146 Artificial log jam wth whole tree cover habitat
147 4 whole trees placed for bank protection and habit at
148 1 whole tree cover habitat and 1 whole tree cover habitat
149 2 whole tree cover habitat, 1 whole tree at 45 in channel
150 Log sill, whole tree bank protection, |og anchored in channel
151 6 whol e trees, 1 cover, 1 at 45°, 4 bank protection
152 4 whole trees for cover habitat, boul ders placed
153 2 whole trees cover habitat, 2 whole trees for bank protection
154 Log sill, 2 whole trees, 1 cover, 1 bank protection
155 Artificial log jam 3whole trees, cover, bank protection, 90
156 Log sill with 3whole trees placed for cover habitat
157 4 digger |ogs at opposing 45 angles, 2 whole trees for cover
158 2 whol e trees at opposite 45 angles in channe
159 Artificial log jam 1 whole tree for bank protection
160 1 whole tree placed for cover habitat
161 1 whole tree at placed at 45 in channel, 1 whole tree cover
162 Log sill with whole tree placed for cover habitat
163 Artificial log jam whole tree placed for bank protection
164 4 1ogs placed in channel at opposing 45" angel s
165 1 whole tree placed for bank protection
166 2 whole trees placed for bank protection, 1 whole tree cover
167 2 whole trees at 45'in channel, 2 whole trees bank protection
168 2 whole trees at 45 in channel, 2 whole trees cover habit at
169 2 whole trees placed in channel for cover habitat
170 Log sill, 4 whole trees, 2 cover. 2 at 90in channe
171 2 whole trees placed for cover habitat
172 Log sill, 1 whole tree cover. 1 whole tree at 45'in channel
173 1 whole tree placed for cover habitat
174 Log sill
175 Artificial log jam
176 Artificial log jam whole tree bank protection, whole tree 45’
177 3whol e trees cover habitat, 1 whole tree at 90'in channel
178 1 whole tree cover. 1 whole tree at 45'in channel
179 ‘7 whol e trees placed for bank protection
180 1 whole tree cover habitat, 1 whole tree at 90'in channel
181 2 whole trees placed for bank protection
182 Log sill, with 2 whole trees placed for cover habitat
183 3whole trees placed for bank protection
184 2 whol e trees placed at 45 angles in channe

185

2 whole trees at 45° 2 whole trees placed for bank protection



Appendi x APPENDI X 4.

SUMVARY OF | MPROVEMENT STRUCTURES BY PRQIECT CREEK

CHESNI MNUS CREEK SECTION G H-|

. Structule Type
SRLﬁggrre BP (3B | TB | BD JT“S MT90 YyIC |WIB | LS LSNS L ‘45 WU | WD |[.BP | LJ
1 X X X
2 X
3 X X
4 X
5 X
6 X
7 X
8 X X
9 X
10 X
11 X X
12 X X
13 X X
14 X X
15 X | X
16 X X
17 X X
18 X X
19 X X
20 X X
21 X X
22 X X
23 X X
24 X X X X
25 X
26 X
27 X X
28 X
29 X X
30 X
31 X
32 X X
33 X
34 X X
35 X X
36 X
37 X X

conti nued




SUMMARY OF IMPROVEMENT STRUCTURES BY PROJECT CREEK

CHESNIMNUS CREEK SECTION G-H-I {continued)

STTUCTUre lype

Struct BP |BPB TB BD |WT WT WIC |WTB LS |LS L L LWU {LWD {LBP LJ |DL RW
Numgegre ﬁ5 30 45 45 | q5|

38 X
39 X X
4o X X
hi X
ho X X

contintued




SUMVARY OF | MPROVEMENT STRUCTURES BY PROQIECT CREEK

CHESNI MNUS CREEK SECTION G H-|

(conti nued)

StructuTy; pe

Structure
Nunber

BP

3PB

B

BD

WTq

5

90

NTC

WTB

LS

LSu5 L

LWU

LWD

.BP

LJ

DLq

5

75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
9y
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
conti nued

<X X <

X X X X > =< X

X X X X

X

X

> o> X X




SUWVARY OF | MPROVEMENT STRUCTURES BY PRQIECT CREEK

CHESNI MNUS CREEK SECTION G H-I (continued)

Structure Type

SLLﬁ;LEre BP (3B | TB | BD Vqu VT90 VTC |ITB | LS LSQ5 L “Ys5 LWU ||LWD |.BP LJ

112 X X X
113 X
114
115 X
116 X
117 X
118
119 X
120 X
121 X
122 X
123 X
124 X
125
126 X
127
128
129
130
131 X
132 X
133 X X X
134 X
135 X X
136 X X
137 X
138 X
139 X X
140 X
141 X X X
142 X X
143 X X
144 X X
145 X X
146 X X
147 X
148 X X
conti nued

X< X X X =<
X X X X X X

XX X X X X X X X
> X
>




SUMMARY OF | MPROVEMENT STRUCTURES BY PRQIECT CREEK

CHESNI MNUS CREEK SECTION G H- 1

(conti nued)

Struct ur ¢

> Type

Structure
Nunber

BP

}PB

B

BD

\ITu

5

NT,

90

J1C

VTB

LS

L‘Sl;:j

L

Lys

LWU

WD

LBP

LJ

DLq

5

149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

XX X X X X X XX

> > < X

X X X X X X

> X<

> ox x




CHESNIMNUS CREEK SECTION G-H-I Total by Type

Structure Type

BP

BPB

TB

BD

WT4

5

WTQO

WIC

WIB

LS

LSQ5

L

LWU

LWD

LBP

LJ

DLMS

RW

TOTALS

3

1

1

1

36

23

108

58

32

4

3

38

= 321



